Thyroid hormone regulation of the rat glycoprotein hormone alpha-subunit gene promoter activity.
An important physiological control of the glycoprotein hormone alpha-subunit is the negative feedback by thyroid hormones in the thyrotrope. A region of the rat glycoprotein hormone alpha-subunit gene that is involved in transcriptional regulation by thyroid hormone has been identified by transient transfection studies, and sequence-specific binding of the thyroid hormone receptor to a site within this region has been demonstrated. Deletion-mutation studies using plasmid expression vectors containing either 246, 170, or 80 base pairs of the 5'-flanking region of the rat alpha-subunit gene fused to the coding region of the bacterial chloramphenicol acetyltransferase gene demonstrate 3,5,3'-triiodo-L-thyronine (T3)-regulated expression in GH3 cells, a T3-responsive somatotrophic cell line. In order to investigate the possibility of thyroid hormone receptor interaction with this segment of the rat alpha-subunit gene, the binding of the thyroid hormone receptor to synthetic oligodeoxynucleotides was analyzed using an avidin-biotin complex DNA binding assay. An oligodeoxyribonucleotide representing a fragment of the alpha-subunit gene from -74 to -38, relative to the transcriptional start site, shows significant binding to [125I]T3-receptor complex present in nuclear extracts of GH3 cells. This fragment binds receptor to a degree similar to that seen with a fragment of the rat growth hormone gene which contains a putative thyroid hormone-responsive element. In addition, this fragment of the rat alpha-subunit gene binds to the in vitro synthesized human c-erbA beta protein, which has been identified as a member of the family of putative T3 receptors. These data demonstrate that a cis-active thyroid hormone-responsive element resides in the 5'-flanking region of the rat alpha-subunit gene and that the mechanism involved in the suppression of expression of this gene by T3 could involve specific binding of the thyroid hormone receptor to this region of the gene.